Rare disease Background:
Background
Eccrine porocarcinoma, or malignant eccrine poroma, is a rare eccrine sweat gland tumor, comprising 0.005% of all malignant epithelial tumors [1] . This tumor was first described in 1963 by Pinkus and Mehregan and was termed, epidermotropic eccrine carcinoma. In 1969, Mishima and Morioka suggested the term, eccrine porocarcinoma [2] . Eccrine porocarcinoma usually presents in the sixth and seventh decades of life and typically affects the lower and upper extremities, scalp, face, ear, eyelids, vulva, penis, pubis, and abdomen [3, 4] . The prevalence of eccrine porocarcinoma is the same in men and women.
The eccrine glands of the skin contain an intraepidermal spiral duct, the acrosyringium. Both eccrine poroma and eccrine porocarcinoma arise from an intraepithelial portion of the eccrine sweat gland. Eccrine porocarcinoma can also develop from malignant transformation of benign eccrine poroma and has been reported to arise from the benign hamartoma known as sebaceous nevus of Jadassohn (SNJ) [5] . Eccrine porocarcinoma may also develop in former sites of irradiation, lymphedema, and trauma, and has been associated with Hodgkin's disease, chronic lymphocytic leukemia (CLL), pernicious anemia, human immunodeficiency virus (HIV) infection, sarcoidosis, extramammary Paget's disease, and xeroderma pigmentosum [5] .
A rare case is presented of metastatic eccrine porocarcinoma, occurring four years after surgical excision of the primary scalp tumor, and includes a review of the literature.
Case Report
A 64-year-old man, with a previous medical history of depression and hypothyroidism, was initially admitted to hospital for evaluation of a scalp skin lesion that had increased in size over a four-month period (Figure 1 ). The scalp lesion measured 3×2 cm, and was exophytic and pigmented, immobile, and irregular in appearance, but was not painful. General examination showed no abnormal findings of the respiratory, cardiac, and neurological systems and no abnormal findings were found in the abdomen. No palpable lymphadenopathy was found on examination of the neck.
The scalp lesion was completely excised, and histology confirmed that the resection margins were negative for malignancy. Histopathology showed a tumor with large pleomorphic round and oval cells arranged in groups and lobules that infiltrated the dermal tissue, and tumor cells within dilated lymphatics in the dermis. Immunohistochemistry showed positive immunostaining for cytokeratins, including CK8/18, CK 34B12 and cytokeratin AE1/AE3 and negative immunostaining for prostate specific antigen (PSA) and prostate specific acid phosphatase (PSAP). The histopathology and immunohistochemistry findings were consistent with a diagnosis of eccrine porocarcinoma of the scalp (Figures 2A-2C ). Positron emission tomography-computed tomography (PET-CT) performed at the time showed no uptake in the scalp, neck, or the rest of the body ( Figure 3A ). The patient was initially followed-up by the oncology department.
Four years later, the patient was admitted to hospital again for evaluation of a skin rash that was confluent and had discrete erythematous patches and plaques in a zosteriform distribution on the right side of the neck, right shoulder, and right chest ( Figure 4) . Biopsy of the rash showed a metastatic carcinoma involving the lymphatics, consistent with a diagnosis of metastatic eccrine porocarcinoma. A repeat PET-CT scan showed hypermetabolic activity infiltrating a soft tissue mass in the right sub-occipital region, with a standardized uptake value (SUV) of 12 ( Figure 3B ). He underwent complete excision of the right suboccipital mass, which measured 0.5×0.4×0.3 cm by 1.9×0.7×0.7 cm. On histopathology, the diagnosis was consistent with metastatic eccrine porocarcinoma, and the deep lateral margins and medial margins were negative for the tumor. He also underwent radical neck dissection and a right cervical lymph node biopsy. The histopathology was consistent with metastatic eccrine porocarcinoma. The cell morphology on of the tumor cells was similar to those in the initial scalp lesion.
During a postoperative ear, nose, and throat (ENT) examination, which included otoscopic ear examination, he was found to have metastases in the right ear canal. He had not complained of ear pain, discharge, or impaired hearing. Because this was a cancer recurrence, the patient completed five cycles of chemotherapy with docetaxel and carboplatin. Chemotherapy was discontinued when the patient developed renal failure. He was offered palliative therapy and radiation therapy for his declining physical condition. The patient chose palliative care and died a few months later.
Discussion
Eccrine porocarcinoma, or malignant eccrine poroma, is a rare primary malignant adnexal tumor of the skin with unknown etiology [6] . Adnexal tumors can arise from one of the four primary adnexal structures of the skin, the hair follicle, sebaceous, eccrine, and apocrine glands. Eccrine poroma and porocarcinoma arise from eccrine sweat glands. Eccrine porocarcinoma belongs to a group of malignant eccrine and apocrine tumors that also include mucinous carcinoma, adenoid cystic carcinoma, digital papillary adenocarcinoma, microcystic adnexal carcinoma, and extramammary Paget's disease, which are slow-growing malignant tumors that can metastasize. Eccrine porocarcinoma can metastasize to local lymph nodes or distant organs, and cutaneous metastases may be found near the primary tumor. Other less common sites for metastasis include the bone, bladder, breast, retroperitoneum, ovaries, liver, and lungs [7] .
In the skin, eccrine porocarcinoma presents as an asymptomatic, painless, solitary nodule that can ulcerate, and may cause pain. The tumor can present as a red, dome-shaped skin nodule with a shiny surface, or as a wart-like plaque. Because eccrine porocarcinoma is rare, it can be misdiagnosed as squamous cell carcinoma, basal cell carcinoma, pyogenic granuloma, amelanotic melanoma, seborrheic keratosis, Bowen's disease, fibroma, verruca vulgaris, or metastatic adenocarcinoma [8, 9] . Therefore, all rapidly growing skin lesions should be biopsied for histopathology to confirm the diagnosis.
Histologically, eccrine porocarcinoma is characterized by a nuclear atypia, an infiltrative growth pattern, increased mitotic activity, and necrosis, with varied growth patterns and metaplastic changes that include squamous cell, clear cell, and mucous cell metaplasia, spindle cell differentiation, and lymphovascular invasion [8] .
There is no single immunohistochemical marker for eccrine cells, but a diagnostic panel can include keratin, epithelial membrane antigen (EMA), carcinoembryonic antigen (CEA), CD117, S100 protein, smooth muscle actin (SMA), p63, calponin, cytokeratin 14, and B cell lymphoma-2 (Bcl-2) [10, 11] . Immunohistochemical markers can be used to identify the cell of origin of intraepidermal malignant tumors, CK19 can be used to distinguish between eccrine porocarcinoma and Bowen's disease, and positive immunostaining for CK5/8 and CK7 with negative CK10 staining can be used to distinguish between Paget's disease and eccrine porocarcinoma [12] . The expression of P16 protein and loss of expression of the retinoblastoma (Rb) protein have been reported to be diagnostic features of eccrine porocarcinoma [13] . Benign and malignant tumors can be differentiated by expression of Ki-67 and p53 mutation [14] .
Eccrine porocarcinoma should be diagnosed and treated early to prevent malignancy. Tumor ulceration can lead to secondary infection, while incomplete removal may lead to recurrence. For local disease, surgical resection is the main treatment and may include a wide local excision with negative surgical margins, or Mohs micrographic surgery [15, 16] . Radiation therapy has not been shown to confer any survival benefit over surgery alone but may be an option if the surgical margins cannot be cleared, or the patient cannot undergo surgery [17] . In cases of poorly differentiated eccrine porocarcinoma, lymph node involvement has been reported in 50% of cases, and for tumors with poor prognostic features, sentinel lymph node biopsy is recommended [18, 19] .
There is no adequate chemotherapy or drug treatment for eccrine porocarcinoma. Partial or minimal response to chemotherapy with cisplatin, bleomycin, methotrexate, adriamycin, isotretinoin, and interferon-alpha have been reported, and some benefit has been shown for treatment with docetaxel [7] . In the case reported, following discussion with the oncologists, he was treated with docetaxel and carboplatin. He received five cycles of chemotherapy, but showed no response, and treatment ceased when he developed renal failure. The patient initially presented with a scalp lesion, and following complete excision, he was in remission for four years. He later presented with a skin rash and suboccipital lesion, and both biopsies were consistent with metastatic eccrine porocarcinoma. Incidentally, on otoscopic ear examination, cancer metastases were seen in the right ear canal. Metastatic involvement of the skin and ear makes this a rare case of metastatic eccrine porocarcinoma.
Conclusions
Eccrine porocarcinoma, or malignant eccrine poroma, is a rare skin malignancy that is typically seen in the elderly population. The rash-like presentation of metastatic eccrine porocarcinoma on the trunk is unique, and metastatic satellite lesions in ear canal also make it rare. Treating eccrine porocarcinoma can be challenging, but early identification and resection can decrease mortality.
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